Influence of extracellular matrix in tumor necrosis factor-induced increase in endothelial permeability.
We examined the possibility that alterations of the extracellular matrix (ECM) contribute to the tumor necrosis factor-alpha (TNF-alpha)-induced increase in endothelial monolayer permeability. Endothelial permeability to 125I-labeled albumin was determined using bovine pulmonary microvessel endothelial cell (BPMVE) monolayers grown to confluence on microporous (0.8 microns diam) gelatin- and fibronectin-coated polycarbonate filters. Treatment of BPMVE with TNF-alpha (10(2) to 10(4) U/ml for 4-24 h) produced concentration- and time-dependent increases in endothelial permeability that paralleled the changes in morphology from cobblestone to elongated cells and the formation of prominent intercellular gaps and actin stress fibers. We examined the role of ECM in these changes using filters coated with ECM made by the BPMVE. Fresh BPMVE seeded onto filters coated with ECM produced by TNF-alpha-treated BPMVE had two- to threefold higher 125I-albumin permeability values than BPMVE monolayers seeded onto filters coated with ECM from control cells (P < 0.05). BPMVE seeded onto ECM from TNF-alpha-treated BPMVE also developed intercellular gaps and centralized actin filaments characteristic of the TNF-alpha-treated BPMVE. This effect was not attributable to TNF-alpha adsorbed to ECM. Polyacrylamide gel electrophoresis of ECM extracted from BPMVE treated with TNF-alpha showed decreased fibronectin. These findings suggest that the TNF-alpha-induced increase in endothelial permeability involves the loss of fibronectin and remodeling of the ECM. The increase in endothelial permeability may be secondary to decreased endothelial cell-ECM contacts resulting in elongation of cells and formation of intercellular gaps.